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ABSTRACT 
 
 
In this study, proposes an AI optimization method for solving the economic 
dispatch (ED) problem in power systems. Many nonlinear characteristics of the 
generator, such as ramp rate limits, prohibited operating zone, and non-smooth 
cost functions are considered using the proposed method in practical generator 
operation. The feasibility of the proposed method is demonstrated for two different 
systems, and it is compared with the Conventional method in terms of the solution 
quality and computation efficiency. The experimental results show that the 
proposed PSO method was indeed capable of obtaining higher quality solutions 
efficiently in ED problems. 
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ABSTRAK 
 
 
Dalam kajian ini, mencadangkan satu kaedah pengoptimuman AI untuk penyelesaian 
masalah dalam penghantaran sistem-sistem tenaga ekonomi secara ekonomik. Banyak 
ciri penjana tak linear, seperti kadar tanjakan mengehadkan, zon beroperasi terlarang, 
dan  fungsi kos tidak licin dianggap menggunakan cadangkan kaedah dalam operasi 
penjana praktikal. Kemungkinan mencadangkan kaedah adalah didemonstrasikan untuk 
dua sistem berbeza, dan ia dibandingkan dengan kaedah konvensional dalam syarat-
syarat bagi kualiti penyelesaian dan kecekapan pengiraan. Pertunjukan hasil percubaan 
yang mencadangkan kaedah PSO memang mampu mendapatkan penyelesaian-
penyelesaian berkualiti lebih tinggi dengan cekap dalam masalah-masalah penghantaran 
sistem-sistem tenaga ekonomi secara ekonomik. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 Background 
 
In realities, power plants are not at same distance with the center of load, and the fuel 
costs are different for each distance. Under normal operating condition the generating 
capacities are more than total load demand and losses. Thus, there is one main option for 
scheduling generation is called optimal dispatch. The optimal dispatch of power generation 
are used to defined an effective real and reactive power scheduling to power plant and meet 
the load demand at the same time minimize the operating cost. The function cost may present 
economic cost, security system. In this study, the analysis will limited to the economic 
dispatch of real power generation. Economic dispatch analysis has been studied by many 
researchers using different method.[1] Previous efforts on solving economic dispatch 
problems have employed various mathematical programming methods and optimization 
techniques. The solution of the power system depends largely on the type of the algorithm 
used for optimization. The power system optimization problem need algorithm with faster 
rate of convergence, very high accuracy and capacity to handle very large complexity.[2] in 
order to make numerical methods more convenient for solving economic dispatch problem, 
artificial intelligent technique such as the Hopfield Neural networks, Genetic 
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Algorithms(GA) or Simulated Annealing(SA) and Particle Swarm Optimization (PSO) has 
been successfully used to solve power optimization problem.[2] 
 
 
1.2 Objective 
 
The objective of this project is to; 
 
i. Find the optimum value that simultaneously minimize the generation cost rate  
ii. To obtain simulation on economic dispatch of power generation using MATLAB 
iii. To compare the result achieve by using conventional technique and PSO technique 
iv.  Build the user friendly software to solve the economic dispatch problem. 
 
 
  
3 
 
1.3 Scope of Project 
 
In this project, there are several scopes that need to cover such as; 
 
i. Study and analyze the use method Particle Swarm Optimization (PSO) to obtain 
the optimal dispatch power generation. 
ii. Simulation and analysis for Economic Dispatch in MATLAB.  
iii. Simulation using MATLAB GUI and this stage will be classified to two phases. 
Development of the GUI gone in two phases, the first phase is designing the 
layout of GUI and the second phase is the MATLAB GUI programming. 
 
 
1.4 Thesis Organization 
 
This thesis consists of five chapters including this chapter. The content of each chapter are 
outlined as follow: 
Chapter 2 Contain a detailed description each part of project. It will explain about the 
MATLAB GUIDE and MATLAB programming. 
Chapter 3 Include the project methodology. This will explain how the project is organized 
and the flow of the process in completing this project 
Chapter4 Present the expected result of simulation run using MATLAB GUIDE 
Finally the conclusion and the future recommendation of this project and presented are presented 
in chapter 5. 
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CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1 Introduction 
 
Literature reviews are very important as a reference for understanding before making the 
software package as good as possible. The author has studied many journal and article that had 
been done by previous researcher. 
 
 
2.2 Economic Dispatch of Power Generation 
 
Electric utility investment practices and operation have been designed to ensure 
affordable, reliable electricity service to consumers. Affordability and reliability require 
thoughtful, long-term investments in generation and transmission as well as sophisticated 
operation of these assets. Economic dispatch (ED) focuses on short-term operational decisions, 
specifically how to best use available resources to meet customers‟ electricity needs reliably and 
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at lowest cost. [ 11] Before explaining further detail about ED let‟s look for the definition of ED, 
ED is The operation of generation facilities to produce energy at the lowest cost to reliably serve 
consumers, recognizing any operational limits of generation and transmission facilities. [12]. In 
order to solve the economic dispatch problem we have to used the conventional method that 
include lambda-iteration method, the base point and participation factors method and the 
gradient method.[3].  In these numerical methods for solution of economic dispatch problem, an 
essential assumption is that the incremental cost curves of the units are monotonically increasing 
piecewise-linear functions. Unfortunately, this assumption may render these methods infeasible 
because of its nonlinear characteristic in practical systems. Furthermore, for a large-scale mixed-
generating system, the conventional method has oscillatory problem resulting in a longer 
solution time [4,5]. A dynamic programming then being introduces to solve the economic 
dispatch problem with valve-point modeling, but this method may cause the dimensions of 
economic dispatch problem to become extremely large, thus requiring enormous computational 
efforts. In this paper, the process to solve a constrained economic dispatch problem using a PSO 
algorithm was develop to obtain efficiently a high-quality solution within practical power system 
operation. The PSO algorithm was utilized mainly to determine the optimal generation power of 
each unit that was submitted to operation at the specific period, thus minimizing the total 
generation cost [2] 
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2.3 Artificial Intelligent 
 
Artificial Intelligent (AI) is the ability of a computer or other machine to perform those 
activities that are normally thought to require intelligence. Many activities involve intelligent 
action such as problem solving, perception, learning, planning and other symbolic reasoning, 
creativity, and language. 
 
The applications of AI are used to solve economic dispatch problems for units with 
piecewise quadratic fuel cost functions and prohibited zones constraint. There a few techniques 
are used to solve the economic dispatch problem such as Hopfield neural networks, genetic 
algorithms (GA), simulated annealing (SA) and Particle swarm optimization (PSO). 
 
In this paper, a PSO method for solving the economic dispatch problem in power system 
is proposed. The process to solve a constrained ED problem using a PSO algorithm was 
developed to obtain efficiently a high-quality solution within practical power system operation. It 
was developed through simulation of a simplified social system, and has been found to be robust 
in solving continuous nonlinear optimization problems. The PSO technique can generate high-
quality solutions within shorter calculation time and stable convergence characteristic than other 
stochastic methods. 
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2.3.1 Particle Swarm Optimization. 
 
Particle swarm optimization (PSO) is a population based stochastic optimization 
technique developed by Dr. Eberhart and Dr. Kennedy in 1995, inspired by social behavior of 
bird flocking or fish schooling. 
 
PSO shares many similarities with evolutionary computation techniques such as Genetic 
Algorithms (GA). The system is initialized with a population of random solutions and searches 
for optima by updating generations. However, unlike GA, PSO has no evolution operators such 
as crossover and mutation. In PSO, the potential solutions, called particles, fly through the 
problem space by following the current optimum particles.   
 
Each particle keeps track of its coordinates in the problem space which are associated 
with the best solution (fitness) it has achieved so far. (The fitness value is also stored.) This value 
is called pbest. Another "best" value that is tracked by the particle swarm optimizer is the best 
value, obtained so far by any particle in the neighbors of the particle. This location is called lbest. 
When a particle takes all the population as its topological neighbors, the best value is a global 
best and is called gbest. 
 
The particle swarm optimization concept consists of, at each time step, changing the 
velocity of (accelerating) each particle toward its pbest and lbest locations (local version of 
PSO). Acceleration is weighted by a random term, with separate random numbers being 
generated for acceleration toward pbest and lbest locations.  
 
 In past several years, PSO has been successfully applied in many research and application 
areas. It is demonstrated that PSO gets better results in a faster, cheaper way compared with 
other methods.  Although the PSO seems to be sensitive to the tuning of some weights or 
parameters, many researches are still in progress for proving its potential in solving complex 
power system problem. In this project, a PSO method for solving the economic dispatch problem 
in power generation is proposed. The proposed method considers the nonlinear characteristic of a 
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generator such as ramp rate limits and prohibited operating zone for actual power generation 
operation. The feasibility of the proposed method was demonstrated for three different system, 
respectively, as compared with the real coded GA method in the solution quality and 
computation efficiency. 
 
 
2.4 Problem Formulation 
 
Figure 2.1 shows the one-line diagram of a simple 5-bus power system with generator at buses 1, 
2 and 3 and load at buses 2, 3, 4 and 5.
 
Figure 2.1 : One-line Diagram of the System 
The basic economic dispatch problem can described mathematically as a minimization of 
problem of minimizing the total fuel cost of all committed plants subject to the constraints. The 
power output of any generator should not exceed its rating nor should it be below that necessary 
for stable boiler operation. Thus, the generations are restricted to lie within given minimum and 
maximum limits. The problem is to find the real power generation for each plant such that the 
objective function (i.e., total production cost) as define by (Equ .6)  
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    (Equ. 6) 
 
 is minimum, subject to the constraint given by (Equ. 7)  
        (Equ. 7) 
and the inequality constraints given by 
   (Equ 8) 
Where  is the total production cost,  is the production cost of th plant,  is the 
generation of th plant,  is the total load demand, and is the total number of dispatchable 
generating plants ,  and  are the minimum and maximum generating limits 
respectively for plant . 
A typical approach is to augment the constraints into objective function by using the 
Lagrange multipliers 
     (Equ. 8) 
The Khun-Tucker conditions complement the Lagrangian conditions to include the 
inequality constraints as additional terms. The necessary condition for the optimal dispatch with 
losses neglected becomes 
 for                   
 for            (equ 9) 
   for        
The numerical solution for an estimated ,  are found from the coordination equation 
(Equ 11) and iteration is continued until   .  
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        (Equ 11) 
As soon as any plant reaches a maximum or minimum, the plant becomes pegged at the 
limit. In effect, the plant output becomes a constant, and only the inviolate plants must operate at 
equal incremental cost. 
 
 
2.5  MATLB GUI 
 
A graphical user interface (GUI) is a graphical display that contains devices, or 
components, that enable a user to perform interactive tasks.  A good GUI can make programs 
easier to use by providing them with a friendly appearance and with control icon like 
pushbuttons, list boxes, sliders, menus, radio button and so forth. To perform these tasks, the 
user of the GUI does not have to create a script or type commands at the command line. Often, 
the user does not have to know the details of the task at hand. The GUI should behave in an 
understandable and predictable manner, so that a user knows what to expect when he or she 
performs an action. For example, when a mouse click occurs on a pushbutton, the GUI should 
initiate the action described on the label of the button [8] [9]. 
 
Each component, and the GUI itself, are associated with one or more user-written 
routines known as callbacks. The execution of each callback is triggered by a particular user 
action such as a button push, mouse click, selection of a menu item, or the cursor passing over a 
component. The creator of the GUI will provide these callbacks. MATLAB enables the user to 
create GUIs programmatically or with GUIDE, an interactive GUI builder. It also provides 
functions that simplify the creation of standard dialog boxes. The technique had chosen depends 
on the creator experience, preferences, and the kind of GUI that want to create [8] [9].   
11 
 
 
GUIDE, the MATLAB graphical user interface development environment, provides a set 
of tools for creating graphical user interfaces (GUIs). These tools simplify the process of laying 
out and programming GUIs [8] [9]. 
 
 
 
 
2.5.1 A Brief Introduction of GUIDE 
 
 GUIDE, the MATLAB graphical user interface development environment, provides a set 
of tools for creating graphical user interfaces (GUIs). These tools simplify the process of laying 
out and programming GUIs [8]. 
 
 GUIDE is a primarily a set of layout tools that also generates an M-file that contains code 
to handle the initialization and launching of the GUI [8]. This M-file also provides a framework 
for the implementation of the callbacks and the functions will execute when the users activate the 
component in the GUI [8]. 
 
2.5.2 Two Basic Tasks in Process of Implementing a GUI 
 
 There are two basic tasks in Process of Implementing a GUI. First, laying out a GUI 
where MATLAB implement GUIs as figure windows containing various styles of uicontrol 
